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The Earth's mantle is composed mainly by MgO, known as periclase, which has a simple rock-salt 
structure with perfectly octahedral cation sites. Point defects in this material, such as vacancies and 
isolated impurities, have been subject of extensive theoretical and experimental [1] investigations. 
The MgO is stable at a wide range of pressure and temperature conditions and it has a great 
influence on diffusion processes in the deep mantle. 
Recently, it has been discussed the effects of water on the rheology of this mineral at high 
pressures, since even small concentrations (less than 1%) can modify substantially its properties, 
such as the activation energy of diffusion processes. Despite the importance of diffusion in a wide 
range of mantle processes, data on diffusion in mantle minerals remain fairly sparse. It is critical to 
gain an understanding of the basic controls on diffusion in minerals, as this is essential to the 
development of a rigorous theoretical framework for extrapolating diffusion data to the deep mantle 
and for predicting diffusion coefficients for ions that have not yet been studied experimentally [2]. 
In this study we have investigated the structural, electronic and magnetic properties of oxygen and 
magnesium vacancies and isolated substitutional and intestitial hydrogen impurities in MgO, 
evaluating the formation of OH radical in the ground state. 
The calculations were performed by using the all-electron spin-polarized full-potential linearized 
augmented plane wave (FP-LAPW) method, implemented in the WIEN2k package [3,4]. The 
defects were studied through a 54-atom supercell and the calculations were performed within the 
framework of the density functional theory (DFT) and the generalized gradient approximation 
(GGA-PBE), proposed by Perdew, Burke and Ernzerhof [5]. 
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